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(54) POSmVE PHOTORESIST COMPOSITION AND METHOD OF FORMING RESIST PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photoresist composition which has high etching 
durability, with which high resolution can be obtained, and with which a fine pattern can be formed in 
an exposure process using an electron beam (EB), and to provide a method of forming a resist 
pattern by using the positive photoresist composition. 

SOLUTION: The positive photoresist composition for the EB comprises: a resin component (A) 
which increases the solubility with an alkali by the effect of an acid; an acid generating agent 
component (B) which generates an acid by exposure; and an organic solvent (C). The component (A) 
consists of a copolymer containing a first structural unit (a1) derived from hydroxystyrene and a 
second structural unit (a2) derived from a (meth)acrylate having an alcoholic hydroxyl group. A part 
of the hydroxyl group in the structural unit (al) and of the alcoholic hydroxyl group in the structural 
unit (a2) is protected by an acid dissociating solubility inhibitor group. 
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[ 0 0 3 4 ] 

(D) fj^l^ (D McWWi t l^X n , hy^f^^l^T^^/. JUT X , h V ^ T ^ :y . 
^ J —/UT . h 'J ^ y -y y< / — /UT ^ :y . Xy-x).-^^^/— )^yT^iy^ hy~n 

^ _ ^ 1^ ^ < ^ ^ ^ ^ ^ Tie u ;^ h ^< ^ - > ^ -[4 S < ff^ 20 

:i e> (D) j^!c:J> T-ffl T t, J: v^ u . 2 ffi Ji ^ m ^ fc> it T ffl T >b J: , 

ix S . 

[ 0 0 3 5 ] 

m#^:^-te^60[p]_h<Dg^-tr, ^ ^\^\^n<n (E) jJ^^i-irLT. ^a:i?/V?3f>'^Xt^y>' 
(;>:^:¥ym^L<^±^cOlSa^f$:^'g-^^-^^rir:6^T-^5. ^ (D) jsjt^t (E) 

i^«flf-ffli-^ r <!: t 5 V^TtL7:^- 1 fl^^ r t 30 

LT tt. 011 . -^xii^m. ^^l^m. y^-^fji^, ^ K . 

. y 5" /V ^ Ti: if M fc S . 

y ^ y ^ ^ L < ^ ^ « t L T f± . y > ^ . y > ^ - - n ^ :7'^ ^ /V ;^ ^ /l^ 

'l^'^^XJ ^ ix. ^ (D }V (D ^ 0 fSi^MW^ . ^ ^ W . ^ i^. :k ^ ^ }^ <r> 

(E) ^^5^(±, (A)J3c^5•100K*g|5S^>0.Ol-5.O^Sg|5^DflJ^^fflV^e.fL5 40 
[ 0 0 3 6 ] 

2^ §g K £0 31? ^ *: h u V? ;^ h m ^ t:i f4 , ^ t> t:: gf H J: f ifii ?n cd fo 5 jgs . M x tt" 

m^^mn. ^mn. s^^. m^n. ^^^-^-y ^ -^m^n^& }£^m-M.. #5p-^^§ 

[ 0 0 3 7 1 

V \y 7. v^^mn. . ^^ y t k o =^ x u ^ ^ it ft 
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h -::> X h . *; huv^x h?M:^W<-f'^^tltC^-^XT::^^i7- h it ^ 4^ ^ < X ^< ^ ~ m 
ti^&5<:^tt^X^?>. ioT. '^mmx.l,^tti-mti: . m^-m (EB) frJ;:5®JtXgS:^ 

[ 0 0 3 8 ] 

•ftC , * -f -> y >- ex. - (D J; 5 S t5 -b . -h IB S 7}s h U ;^ b j^g; ifel ^ ;^ 

^^f4b<tt60~90#^JgUT3}^^^v?;^^!^SrJ^^^-rs„ 10 
^^PJ[;:*5l/^-C, >3^hv-:^xhMcDfllJf:f4 2 0 0 nm^ffi*T'^<i-5ri:;6ST-#. ^if^ 
U< tt2 O 0 nmiiA_h4 0 0 nm^JHSaT'fcSo 

i^\^^x^ =.(D^^hu-:^:^Ym\^n\^x^ mf-mi±'^y^^''<i'~>'^^vxm^\^xh^^^ 

J5:l/^T-, aO~150''CcO?Uffi^#Ts PEB (mtrntmift) ^40~120#Rfl.$f* 

h7^^/vT>'^=^'?i^t V u ^ V Tii-mm i: m ^'■^ X mm fshm-r ^ . rcoi^triLT. 

^ ^< ^ S II u- h -"S — V 5: # 6 r t T* S . 

[ 0 0 3 9 ] 

* ft: , ^ CO ^ 5}s 1> V? J?^ F- m jsS; ^ , ^ to J; 5 , 1) ^' p -fe X ^ ^,^ fc 20 

* /J^ X S Sr tp v> :^ h v-^" 1? - V flg J5g it t $f (c ffl 5 r t T' # 2) „ 
[ 0 0 4 0 ] 

[ 0 0 4 1 1 

•a tf M if ff^ j5g ^ S b , 0 * b < ;^ b ^-^ ^ - >- o « ffi Ji 7k ?^ W flg m a ^ 

ff^j5febxffiJl#:^?|^^-r^„ . mmmi^m^m^ l^fc^^i::^ 8o~ioot:coi'aiST' 

3 0 ~ 9 0 # PbI . S t£ tc 7° y — -Sr M b T J; , 30 

tK 14 ^sf flg «j M CQ ^ iiz « ffl i . 7K ^ 1st flg 1^ « ^ i- s 1^ i> :^ V ^< 9 — 1^ (D mm. 

M PB fi , * 6ti # -5 ^ — >■ iJ- X ( /f; — 7V ~ >- CO !® V -f T >• K X — ;^ 

^ 4Wt: ^ -ti: S r i: * . u- ^ K — > O /J^ -fk ^ ff 5 i: 1? # 5 . 
[ 0 0 4 2 ] 

i9t>fi£v^sB;a-t?jpi^-r'5od5^f*bv''„ rc^J:5J'£^ai^-ccoJps^Dia^-J;^)^ -:f'a-7^ 40 

CO S — >- (75 jf^ ^ i D ^ 6^ tc 5 tt^x^ ^ # {c a :K ffi d *5 tt -5 Jft 

[ 0 0 4 3 ] 

fc^ r u i> ;^ h /■? ^ - >- (75 (5: J i: f i , S *g -h ff^ ^fe b fc U- V? :^ b 3^ - > . S K (75 
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[ 0 0 4 4 ] 

$;iS$?*U<, 0. 1-0. 5AtmSJ*dSiiS^T'&S 

[ 0 0 4 5 ] 

10-60 S-^r^mj^i-S r i i 13 TkS^tt-^lilSMtt, tIc -e (T? jjfe 1^ * 

[ 0 0 4 6 ] 

5 y -V — T' & ii* J; < , ffifj FS $ s cD t? ^^ , a K ^ # ft <Sr W i" 5 '> Jie < lo 

;^|>e.^^^^^S«J^#^i£t. :7°D V ^ fa < h \, \ =^ J ^ ~ 

^tttr*-t-S'>5^£< l«<7>^/^ — jS^^pSicSnsffi^^'fLL^r^-f-SM-^^^^tojli-a- 
o 20 

[ 0 0 4 7 ] 

't'-trt.. T ^ u ly if 0 ~ ;u ^ . -fe^n^ — tf^yu^fi-g-{$:, r^i^y 

m m-^ W ff> ^ m f£ m {i^ ti: < t -h l ffi^-g-ti'«*ig^;-t-5<^>A3«^i U< , #i::f±, p 

HIiS2)s^^-e^>;5i^^5^*»fcT^J'y/^-?ss-a■fl^*3St$T*n,^„ $e>t^t*. T^yyu 

^3r5:ii:;6S-r'#5iv^5^, A-<b*if*UV^, 7X^-|±^"yN'-{±i«Sfc{±2ffijei_h^Jlv^-5 30 
K >- $f j= b „ 

Sr*^5^y^-i vxr y/^^^-&tf*^^4 7j^°y^-;a5^if*Lv^, 

[ 0 0 4 8 ] 

a ^rfe f± . S ^> t<n , If ffi ?g "[-4 <^ W § iir 5 r t $f ^ U o # ® SiJ t L T f± 

^^"^■^-f. *° y -7 >Pti- 5 *5 ^ ^ # <?:) # '14 S T- 5 e rroj;5=feitt 40 

fc -ri?- S ffi * ffl 5 r ^ (c J: 19 . tJe 5fe r«1 ffi t o T ^/^ /t , # M « ffl *f ^ ^ 

^-r zmo^^m (.^ -< ^ n -y ^ ~ j:^) m±tm%*^^?>t^ri^^. ■< -7 =^ ^ v (d^^-^ 

, *5it>*5i^y;d-^i/3i5^^^'(75yv®rii;^'5^;>3^^Blg.ft^J(Dif';6^bSPitl.5;i>/^ t 
I 0 0 4 9 1 

0 ^ L < , # {;i 0 . 2 ~ 2 « ft % a * T- S . ± !E Sa ^ » fS ffl ^ ^1- « . 



JP 2004-333548 A 2004.11.25 



h <o 4: t V> o PJ! H ;iS :3£ D 5 *3 5 „ 

[ 0 0 5 0 ] 

$fct^^«?i?J5fe^iJiCf±. U h ^< — >- X (O '^m . ^ y :^ V <D^^1l^m-f-£ l£ 

[ 0 0 5 1 ] 

^ ^ ~ ^ 0 W-^%WkMff:> AmW. t m^-^ ^ <r> t^tti--t^ \^ <. , 5~2 0Hfi:% 
ttii^-^^ixt^hK). —ii. 5 0K*%ST?tt.jSI;a^Sfefcri:tc:^-g'53Si;P:<??rS]_b;5S 

[ 0 0 5 2 1 

7k t T =1 ~ ji- mm^ t (Dm-^mm^ ^ ^-^ ^ ::l t hx ^ . t/v=i — yu?s^itttLT 

X -PJ X. t-f ^ 5^ /V T /V = — .'V , ^ T ^i' =1 — /'l^ V 7^ o fcVW T /L' =1 — , -< V 7" n If ^'V T 
I 0 0 5 3 1 

I Si J!ite 1?y 1 20 

c * Jte 1 ] 

(A) ^^y^ mMi^i^o ■r^£t>-h. p-hKo^->'xf^u-:>', Mte-Ass; (i i a) 

20. (Mw) (4 7 70 0, ^tS:^ (Mw/Mn) {4 1. 5) toL^yH:' 

aihdpiyzc^^U^-Cf^MLfc^lg (Al) ^Wfc, 

^COMIi (Al) ^lH-NMRT'rJ5-WLfcfSS, p-tKo=3f->;^.^U>irT;?^'-7^^^ 

■9 . tK K » CO fii ^ SU ^ >iS 2 7 % T- 6 ir IS J5 b 30 
[ 0 0 5 4 ] 

rcOMI^ (Al) ^ (A) /^g^>tLT;3V^, (A) J^fe^J-lOOWftgEt. (B) J5K^^i:U 
hl)73:^/l.';^/l'5j^:=i^7i^hi;:7.;V;t-ap<;5'>'X;U;}^:t-— h6. OHfiSSi:. (D) 

>-Wi7y^ ■ ixy 3 — ^'R^ffiS^'ttjifiJ (fSfp^;^;!f:7ryi5'R-0 8 (.iz S 4 > ^ itm 

nm^tM) ) 0. 05Kft^^USr, 7'Ptfl^>'^-*y=! — /W^y^^/Vai-v'/l'T-feT^— ^ ( 
iJiT, rpMj ^:sEici-5») 1 3 0 0KfigM-lg»^*-C5j?C>§«*hUv=;^Nim^#l^ 

[ 0 0 5 5 ] 

h:7°^— h_h-cioot;, 90S>r^7'^'<-^u-c, ftiHS-ersrirJciiig, i^ff2oo 

oV>-Z?, m^i^^ffipf^ (B£tI^HL-8 00D, 70kVi/Pjl«iE) ^fflV^T, ^hUv* 

^ VX ^ llOt. 9 0|i>McD^{1=T-PEB*D;aL, S5>{:i2 3°Cf:iT2. 3 8«S%^ 
h7;^9^yi'T>'^ = ^7At Kndev'K7kj^?Sg-t?6 0g?FFg''-«K>'i'?i,'^L., -^ew^SO^rfl. 
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0 n m (O ^ T >■ h' ■< — :^ y< ~ > H'^ Bi < M ^ tlX y> , ^< — m tl h ^ 

C T o , * , m m CO ^ m X- 8 0 n m (D :^ y< ^ ~ { 1 ; 1 <D > :^ y< 

[ 0 0 5 6 ] 

t ^^xm^ t'r V y y ?v ir u :^ ^ t (r> '^^-^ ^ ^ m ^/-^ . ^^'5^>-^^jS;S^fiJJ&bfc<>:rr 
^ . m :® 05 it K M 1 V^ T 1^ ^ {4^ "C f IJ ^ L fc i tt T 1 . 2 ^ ^ -y ^ V ^'^ ig ^ ;45 a 

[ 0 0 5 7 ] 

l^-hiT'lOOlC, 90S>rBl:^l--i-^UT. $£;®$-fr5iti^J;^, Kff200nm 
0^3^h^'i^^^SS:JF^J*Lfcc ^\^^ m^UffiB^ (g5i«HL-800D, 70kVj!)P 

SrfflV^T:^^B^R)t (6mmX6mm) ^<:i?— iX^ff^J^feLf^S^Si^OV^T. KL 
A^V=i-/l^i:±$^C?5SE^PfiliS^yg^ KLA2 1 3 2(^J; K> Umi^f^ t Affi^^Pfe 

[ 0 0 5 8 ] 

[ J;b M 1 ] 20 
*SS^Jil;:*JV^-C, (A) j*^i--efoSttfjl§ (Ai) frftxT, sKU (p-t ]^ u ^ ^ 

« X' li L ttt flg fife ^ ( tK ^ £ fi f ij ^ (± 4 5 ^ % ) ^ ffi t.^ „ & ffl fc ffi ^ 

[ 0 0 5 9 ] 

* sfe M 1 i: p ti ^ j£ X . ^mxm^miim^tz t ^ ^ . xmt^^-r^t\m\^mxi:>^tL 

30 

i; t>' m o 31 M M 2 t Jt T 2/ ^ >- if' K ^ < , >- ^i^" iiSf -14 ;i5 -5 ;:: *s t> d> -o 

[ 0 0 6 0 ] 

I Mm m 2 1 

ST (A) -T'it^-^. p-t: V ^ iy- :^ ^ U t mw^ — (I I a) 

: 2 0. (Mw) « 8 0 0 0, 3d-S5:Jt (Mw/Mn) f±l. 7) 

-rch^v-^:5^/P^-Cf*|fbfc^li (A2) ?r#/t„ 

dtO^t^l (A2) SrlH-NMRX^t(TLfc^;S:, p-tKn:Sr->-;:;<.^U>'irT^'-^^:? 
[ 0 0 6 1 ] 

:i<?5^ftr5§ (A2) ^ (A) J^Si:^5•tLTffl0^fc^t^lttS^jte^?!ili;Pm{-b-C, ^^hu-v?;^!^*! 

•?:LT. #6.tLfc* Nl^::;?^ hi^a^«lS^;Bv^T|l^fi^5iJl t mm\z. X^X y ^ > T y^ 

;^ — >• ^ b „ 
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D T !ie o „ 

[ 0 0 6 2 ] 

t L.X . Mm v 7 ■< ^ y ^ m-t ^ ^ >■ m mnm ff b :z ^ . ttm.m i t 

[ 0 0 6 3 ] 

C^JiSM3] 10 

mmm i T-ff^j^Lfc?L@8 o n m(D^~ji^^<^ — i^^m^i.t^Lmm^ m^^. > ^ y ^'^'^^ 

CI -ir ;^ {r i 5 $5 /J^ X @ ^ ^T -3 /t „ 

T l> Jl-m : tf — yvfe'tay K>'=2 : 1 (MM it) ) lOg. *Jj;tJ«N-r/l'^yUfDy 

KV^-#ffi}Stt^JtbTrsURFADONE LPIOOJ (ISPttM)0.02g 

bfc, m m ^ m ^m. (D mm (a-E^®:^i^t><:oift§) f±2oonmT'fc-ofc 
^ iftf flg ^ a ^ * L „ 

r CD ^ a J; "3 , — ^' — >- CD ?L @: « 6 0 n m «J , U v? h y< — V CD il it ff^ 4Jt 20 

ft M S Su CD a ^if ^j: fl0 *t Sr *t it b T fc „ 
[ 0 0 6 4 1 

£).±.mm b J; 5 . ^ m K 2:. tH-£ ^ 5" >- ^ iSt t± }c -g tt 5 i 1:. {:i 0 j'i: ^ ^ Sr 

X h-'-^iJ' — >-iSrS^i-5ri:;asT*^S;d^v'iSif: h i? :^ hUf^^ ^ ^ U m 7t° M ^ h 

h m ^ m tz 1$' - >• m -m i)> h ^ ^ . 
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